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3.3.2 How Much Carbon is Held in the Biota and Soils?

3.3.2.1  The Biota

Over the past decade, the most widely used appraisal of the global
carbon content of biotic systems has been that of Whittaker and Likens
(1973). Whittaker and Likens estimated that the world of 1950 held in
the biota a total of 829 gigatons of carbon (Gt of C) , almost entirely
on land. By far the largest biotic reservoir, 743 Gt of C, was
estimated to be in forests. Forests have been reduced in area in the
more than 30 years since 1950. More recent estimates (e.g., Ajtay et
al.f 1979) of terrestrial biomass have suggested additionally that the
average standing crop of organic matter per unit area is lower than
estimated by Whittaker and Likens (1973). The most comprehensive
recent analysis is that of Olson (1982) , who has suggested a total
biomass for 1980 of 560 Gt of C. The differences among these estimates
are probably due largely to differences in interpretation and in
assumptions? they may be due in part to reduction in the area of
forests between 1950 and 1980. There is no easy resolution. To the
extent that areas in forests are in question, satellite imagery will
offer greatly improved estimates. Better data on biomass will require
additional field studies.

3.3.2.2  The Soils

The total carbon retained in soils has been estimated globally as
between about 1400 and 3000 Gt (Table 3.1). Schlesinger (1977, 1983)
has reviewed the estimates and has suggested that there is a total of
about 1500 Gt of readily mobilized carbon available. This conclusion
has been supported recently by Post et al. (1982) , who summarized data
from more than 2000 samples of soils from around the world.

3.3.2.3  Total Carbon Pool under Biotic Influences

The total amount of carbon readily transformable into C02 by metabolic
processes is probably in the range of 2000-2500 Gt, about 3 times the
725 Gt of C currently held in the atmosphere. Most of this inventory
is associated with forests.

The fraction of the biotic pool that will actually be transformed to
atmospheric C02 in future decades is speculative. In principle, a
large portion could be. Evidence is that when forests are disturbed or
replaced by agriculture there is a substantial loss of carbon. Loss
from the original standing stock of plants usually exceeds 90%, and
loss from soils can also be substantial. Plough horizons of soils long
in agriculture commonly contain 1-3% carbon or less on a total dry
weight basis. Original soils of the forests from which the
agricultural soils were developed may have contained as much as 40-50%
carbon in the surface horizon. Total loss over the entire profile is
probably 20-50% of the original amount in the soil.